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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] By winding a wire around two or more groove rollers almost, and pressing a 
workpiece, supplying coolant liquid to the wire train which forms and runs a wire train In 
the wire saw with bonded abrasive cut to several wafers at coincidence this workpiece - 
many ~ The coolant cistern which stores coolant liquid after it was arranged in the wire 
train bottom which cuts said ingot and the top-face clear aperture has approached said 
wire train, A coolant liquid supply means to carry out continuation supply of the coolant 
liquid at said coolant cistern, and to make coolant liquid overflow from said top-face 
clear aperture, since ~ the bonded abrasive wire saw characterized by adhering coolant 
liquid to said wire train by making it run said wire train in the liquid of the coolant liquid 
which it changes and is overflowed from said coolant cistern. 
[Claim 2] The bonded abrasive wire saw of claim 1 characterized by the thing of said 
coolant cistem for which the upper limit section is formed with the plate made of resin at 
least. 

[Claim 3] The bonded abrasive wire saw of claim 1 characterized by having equipment 
which generates a jet toward the upper part of a coolant cistern in the interior of said 
coolant cistern. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bonded abrasive wire saw which 
starts a bonded abrasive wire saw, especially cuts hard and brittle nature ingredients, such 
as silicon, glass, and a ceramic. 
[0002] 

[Description of the Prior Aft] A bonded abrasive wire saw is in one of the equipment 
which cuts down a wafer from the ingot of hard and brittle nature ingredients, such as 
silicon. This bonded abrasive wire saw forms a wire train with the wire with bonded 
abrasive which bonded abrasive (ceramic abrasive grains, such as a diamond abrasive 
grain, and SiC, CBN etc.) fixed to the peripheral surface of \yires (piano wire, stainless 
steel line, etc.). and the thing for which coolant liquid is supplied to a wire train from a 
nozzle by the cutting section upstream of the ingot forced on the wire train, and the 
cutting section is cooled while making it run the wire train ~ an ingot ~ many ~ it is 
equipment cut to several wafers. 

[0003] For example, as a conventional wire saw, there are a publication-number 1-No. 
316162 official report and a U.S. Pat. No. 5201305 number. These wire saws cut a 
workpiece-ed by supplying the working liquid which made the abrasive grain the shape 
of a slurry from a nozzle to the cutting section of a workpiece-ed while carrying out the 
pressure welding of the workpiece-ed from the upper part of a wire train to a lower part. 
Furthermore, while collecting the working liquid which prepares processing liquid pool 
**** under the wire train, and is supplied from a nozzle, he is trying to immerse the 
cutting termination part of a workpiece-ed in processing liquid pool Moreover, 
although the cutting process within a working liquid supply tub is also proposed by the 
conventional technique of a publication-number 1-No. 316162 official report, while 
working liquid can be enough supplied to the cut section in this case, the workability of 
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the volume credit to the gi^le roller of a wire, the set to thf(^ocessing location of a 
workpiece-ed, etc. is checked, and also it is indicated as a fault that the cut wafer 
becomes easy to incline. 

[0004] By the way, the wire saw had the bonded abrasive wire saw of the following two 
types from the formation method of the wire train. One is the wire saw of the typ^e which 
winds around two or more groove rollers almost the wire with bonded abrasive which 
runs between the wire reels of a pair, and forms a wire train, and it is made for a wire 
train to run by synchronizing the motor connected with the wire reel and groove roller of 
a pair, and driving. 

[0005] Other one is the wire saw of the type which lays [ firmly ] across two or more 
groove rollers two or more endless wires with bonded abrasive formed in the shape of 
endless at fixed spacing, and forms a wire train, and it is made for a wire train to run by 
driving the motor connected with the groove roller, the above ~ also in which wire saw, 
cutting capacity can rise, so that the linear velocity of a wire is raised and high-speed 
transit of a wire train is performed, and an ingot can be started efficiently. 
[0006] 

[Problem (s) to be Solved by the Invention] However, when the linear velocity of a wire is 
raised from a nozzle to about 2000m/minute like the conventional wire saw equipment > 
mentioned above in the case of the method which supplies coolant liquid to a wire train 
and high-speed transit of the wire train is carried out, since the supplied coolant liquid 
will be soon flown in a wire train and it does not adhere to a wire, there is a problem that 
the cooling nature of the cutting section worsens. 

[0007] For this reason, even if it raises the linear velocity of a wire, it has been a big 
technical problem when performing high-speed operation of a wire saw to develop the 
technique of making coolant liquid adhering to a wire certainly. This invention was made 
in view of such a situation, and even if it raises the linear velocity of a wire and carries 
out high-speed transit of the wire train, it aims at offering the bonded abrasive wire saw 
which can make coolant liquid adhere to a wire train certainly. 
[0008] 

[Means for Solving the Problem] This invention by winding a wire around two or more 
groove rollers almost, and pressing a workpiece, supplying coolant liquid to the wire train 
which forms and runs a wire train, in order to attain said purpose In the wire saw with 
bonded abrasive cut to several wafers at coincidence this workpiece ~ many — The 
coolant cistern which stores coolant liquid after it was arranged in the wire train bottom 
which cuts said ingot and the top-face clear aperture has approached said wire train, A 
coolant liquid supply means to carry out continuation supply of the coolant liquid at said 
coolant cistern, and to make coolant liquid overflow from said top-face clear aperture, 
since ~ it changes and is characterized by supplying coolant liquid to said wire train by 
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iflk the liquid of the coolant liqiifc)) 



making it run said wire trai^h the liquid of the coolant liqinl^verflowed from said 
coolant cistern. 

[0009] Even if it raises the linear velocity of a wire and carries out high-speed transit of 
the wire train, coolant liquid can be made to adhere to a wire train certainly, since it is 
made to run a wire train in the liquid of the coolant liquid overflowed from a coolant 
cistern according to this invention. 
[0010] 

[Embodiment of the Invention] It explains in full detail about the gestalt of operation of 
the bonded abrasive wire saw which starts this invention according to an accompanying 
drawing below. Drawing 1 is a sectional view explaining the gestalt of operation of the 
bonded abrasive wire saw concerning this invention. With the gestalt of this operation, 
the example of the bonded abrasive wire saw of the endless type which lays [ firmly ] an 
endless wire with bonded abrasive across three groove rollers at fixed spacing, and forms 
a wire train explains. 

[0011] As shown in drawing 1 , the bonded abrasive wire saw 10 mainly consists of a 
cutting unit 14 which cuts an ingot 12, and a work-piece delivery unit 16 which gives 
delivery to an ingot 12. First, the spindle unit which is not illustrated in each top-most- 
vertices location of an inverse triangle is arranged, the cutting unit 14 is supported by 
each spindle unit free [ rotation of the groove rollers 18 A, 18B, and 18C ], respectively, 
and the wire train 22 is formed by winding the wire 20 with bonded abrasive around these 
groove rollers 18A, 18B, and 18C almost. 

[0012] Here, how to form this wire train 22 is explained. The respectively spiral slot is 
formed in the periphery of the groove rollers 18A, 18B, and 18C, and the wire train 22 is 
formed by hanging the wire 20 with bonded abrasive along this slot. At this time, the wire 
20 with bonded abrasive is almost rolled towards another side one end (appearance side) 
in the one linear condition, i.e., the condition that both ends are not connected, from one 
side one end (close side) of the groove rollers 18A, /18B, and 18C. 
[0013] Like the above, it lets out the wire 20 with bonded abrasive in which the wire train 
22 was formed, from the appearance side of the groove rollers 18 A, 18B, and 18C, and it 
is almost wound around two or more guide idlers 24 and 24 -. By being wound around 
this guide idler 24, the wire 20 with bonded abrasive is guided towards the close side of 
the groove rollers 18 A, 18B, and 18C from the appearance side of the groove rollers 18A, 
18B, and 18C. And the wire 20 with bonded abrasive guided to the close side is 
connected by laser welding, resistance welding, etc. in both ends there, and is formed in 
the shape of endless. 

[0014] Thus, in the endless type bonded abrasive wire saw 10 of the gestalt of this 
operation, the wire train 22 is formed with endless-like a wire with bonded abrasive. In 
addition, the tension unit 26 for giving predetermined tension to the wire 20 with bonded 
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abrasive is arranged in the^re transit way formed as mentiURd above. This tension unit 
26 is installed between said guide idler 24 and 24, and consists of a fixed guide idler 28 
of a pair, and a tension roller 30 arranged between that fixed guide idler 28. The fixed 
guide idler 28 is supported free [ rotation ] on the frame which is not illustrated, and, on 
the other hand, a tension roller 30 is supported for the vertical direction in the guide-rail 
top which is not illustrated, enabling free sliding. 

[0015] And the tension wait 32 of a predetermined load is hung by the tension roller 30 
supported free [ this vertical movement ]. Said guide idler 24 and the wire 20 with 
bonded abrasive which runs between 24 are almost wound around a tension roller 30 
through the fixed guide idler 28, and, thereby, predetermined tension is given. 
[0016] Moreover, transit of the formed wire train 22 is performed like the above by 
rotating one groove roller 18A with a drive motor 38. The work-piece delivery unit 16 
mainly consists of a work-piece feed table 34 and a work-piece delivery device 36. And 
the work-piece feed table 34 on which it is equipped with the ingot 12 which is a 
workpiece above the wire train 22 is set up, and this work-piece feed table 34 carries out 
rise-and-fall migration perpendicularly to the wire train 22 according to the work-piece 
delivery device 36. 

[0017] The work-piece delivery device 36 has the base 38 perpendicularly installed to the 
wire train 22, and this base 38 is being fixed to the body frame of the bonded abrasive 
wire saw which is not illustrated. And the guide rails 40 and 40 of a pair are laid by that 
front section, and said work-piece feed table 34 is supported for this guide-rail 40 top, 
enabling a free slide. 

[0018] Moreover, along with the guide rail 40, the screw rod 42 is supported by the front 
section of said base 38 free [ rotation ]. This screw rod 42 is connected with the work- 
piece delivery motor 44 installed in the crowning of said base 38, and rotates by driving 
this work-piece delivery motor 44. Here, the work-piece feed table 34 is connected with 
the nut member which was screwed in the screw rod 42 and which is not illustrated, by 
driving the work-piece delivery motor 44, slides a guide-rail 40 top according to an 
operation of the screw rod 42 and nut member, and carries out rise-and-fall migration. 
[0019] Said ingot 12 is attached in the lower part of this work-piece feed table 34 that 
goes up and down free [ attachment and detachment ] through a mounting beam 46. On 
the other hand, as shown in drawing 1 and drawing 2 , the box-like coolant cistern 52 
which stores coolant liquid 50 after the top-face clear aperture 48 has approached the 
wire train 22 is arranged in the wire train 22 bottom which cuts an ingot 12. In this 
coolant cistem 52, coolant liquid 50 is always supplied in a cistern 52 from the charging 
line 54 opened for free passage by that pars basilaris ossis occipitalis, and coolant liquid 
50 always overflows from the top-face clear aperture 48. And oil-level 50A of coolant 
liquid 50 rises from upper limit marginal 52A of the coolant cistern 52 by making coolant 
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liquid 50 overflow from thUip-face clear aperture 48. The piysical relationship of the 
wire train 22 and the coolant cistern 52 is set up so that the wire train 22 may run the 
inside of this liquid that rose. In this case, even if upper limit marginal 52A of the coolant 
cistern 52 and the wire train 22 it runs should contact, the wire train 22 can be prevented 
from damaging by [ of the coolant cistern 52 ] forming the upper part at least by resin 
plate 52B (referring to drawing 3 ), such as plastic resin. 

[0020] Moreover, the coolant cistern 52 can hold the ingot 12 sent on the work-piece feed 
table 34 while being arranged just under the ingot 12 with which the work-piece feed 
table 34 mentioned above was equipped. The operation of the bonded abrasive wire saw 
of the gestalt of this constituted operation is as follows like the above. 
[0021] First, the ingot 12 which is a candidate for cutting is attached in the work-piece 
feed table 34 through a mounting beam 46. Next, a drive motor 38 is driven and high- 
speed transit of the wire train 22 is carried out by taking about other groove rollers 18B 
and 18C by carrying out the rotation drive of the groove roller 18 A. In addition, since the 
wire 20 with bonded abrasive is formed in the shape of endless in this case, a fixed transit 
way will be gone around. 

[0022] Next, the work-piece delivery motor 44 is driven, and the work-piece feed table 
34 is turned to the wire train 22, and is dropped to it. Consequently, an ingot 12 is pressed 
against the wire train 22 which carries out high-speed transit, the ingot 12 pressed against 
the wire train 22 carries out grinding of the contact section with that wire train 22 to the 
bonded abrasive which fixed to the peripheral surface of the wire 20 with bonded 
abrasive ~ having ~ consequently ~ many ~ it is cut by several wafers. Since coolant 
liquid rises rather than upper limit marginal 52A of the coolant cistern 52 by making . 
coolant liquid 50 overflow from the top-face clear aperture 48 of the coolant cistern 52 
during this cutting, high-speed transit of the wire train 22 is carried out into that liquid 
that rose. Even if it raises the linear velocity of the wire 20 with bonded abrasive and 
carries out high-speed transit of the wire train 22 by this, coolant liquid 50 can be made to 
adhere to the wire train 22 certainly. 

[0023] In this case, as shown in drawing 3 , while air is supplied from the source 58 of air 
supply and said air passes an adjustment means 57 by which an external signal or hand 
control adjusts either [ at least ] a pressure or a flow rate At least one aeration equipment 
56 which carries out aeration of the air is formed into coolant liquid 50 at the pars 
basilaris ossis occipitalis in the coolant cistern 52, and it may be made to enlarge climax 
of oil-level 50A in the coolant cistern 52 according to an airlift operation of said air 
which blew off from said aeration equipment. The smaller one of the magnitude of the air 
which carries out aeration is good. Thereby, compared with the case of only overflow, the 
distance of the wire train 22 and the top-face clear aperture 48 of the coolant cistern 52 
can be detached. Furthermore, while the cutting waste which remains in the cutting 
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section of an ingot 12 by c^^ing out aeration of the air into^olant liquid 50 is 
removable with air, a wire can also be washed with air. 

[G024] Moreover, it is good to make the height of 2 side-face 52E parallel to the transit 
direction of the wire train 22 higher than the height of 2 side-face 52D which intersects 
perpendicularly with a wire train among four side faces of the coolant cistern 52 so that 
oil-level 50A may tend to rise and may become (refer to drawing 2 ). Thus, since it was 
made to make coolant liquid 50 adhere to the wire train 22 certainly according to this 
invention as it was made to run the wire train 22 in the coolant liquid 50 overflowed from 
the coolant cistern 52, coolant liquid 50 can be certainly supplied to the cutting section of 
an ingot 12 and the wire train 22. Therefore, since coolant liquid 50 is not soon flown in 
the wire train 22 which carries out high-speed transit like before which supplies coolant 
liquid 50 to the wire train 22 from a nozzle, even if it carries out high-speed operation of 
the wire train 22, the lack of cooling of the cutting section is not caused. 
[0025] In addition, although the gestalt of this operation explained by an ingot 12 being 
contained in the coolant cistern 52, the coolant cistern 52 is arranged to the cutting 
upstream of an ingot 12, and you may make it coolant liquid 50 overflow from the top- 
face clear aperture 48 of the coolant cistern 52, as it is not limited to this and shown in 
drawing 4 and drawing 5 . You may use together carrying out aeration of the air into 
liquid also in this case. Moreover, the same coolant cistern 52 also as the cutting 
downstream of an ingot 12 may be arranged. 

[0026] Moreover, by rising coolant oil-level 50A in the coolant cistern 52 shows the 
gestalt of other operations for supplying coolant liquid 50 to the cutting section of an 
ingot 12 and the wire train 22 certainly to drawing 6 . In the example shown in drawing 
6 , the screw equipment 60 made to generate the upward stream 61 for rising oil-level 
50A was formed in the interior of the coolant cistern 52. Screw equipment 60 consists of 
motors 64 which are the power for generating the upward stream 61 by rotating a wing 62 
and said wing 62. If a wing 62 is, rotated within the coolant cistern 52 while cutting an 
ingot 12, as shown in drawing 6 , oil-level 50 A will rise, and coolant liquid 50 will be 
certainly supplied to the cutting section of an ingot 12 and the wire train 22. 
[0027] Furthermore, as shown in drawing 6 , a nozzle 66 is connected to the coolant 
charging line 54, it may be made to generate the stream 68 for rising oil-level 50A, and 
even if it makes oil-level 50A generate a wave with the **** equipment which is not 
illustrated, the purpose of this invention is attained. Moreover, with the gestalt of this 
operation, although the example of an endless type bonded abrasive wire saw explained, 
it is not limited to this and can also apply to the wire saw of the type which winds around 
two or more groove rollers almost the wire with bonded abrasive which runs between the 
wire reels of a pair, and forms a wire train. 

[0028] Moreover, although the example of three groove rollers explained with the gestalt 
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of this Operation, what is r^lssary is just the number whicflfces not limit to this number 
and can form a wire train. Moreover, although the gestalt of this operation did not show 
especially the container that receives the coolant liquid made to overflow from the 
coolant cistern 52, a drain pan may be prepared in the coolant cistern 52 bottom, and 
coolant liquid may be collected, for example. 
[0029] 

[Effect of the Invention] Since it was made for coolant liquid to adhere certainly 
according to this invention as explained above even if it made the wire train carry out 
high-speed transit, as it was made to run a wire train in the coolant liquid overflowed 
from a coolant cistern, coolant liquid can be certainly supplied to the cutting section of an 
ingot and a wire train. 

[0030] Therefore, since the lack of cooling of the cutting section is not caused even if it 
carries out high-speed operation of the wire train, a wafer with a high precision can be cut 
efficiently. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the bonded abrasive wire saw which 
starts a bonded abrasive wire saw, especially cuts hard and brittle nature ingredients, such 
as silicon, glass, and a ceramic. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] A bonded abrasive wire saw is in one of the equipment 
which cuts down a wafer from the ingot of hard and brittle nature ingredients, such as 
silicon. This bonded abrasive wire saw forms a wire train with the wire with bonded 
abrasive which bonded abrasive (ceramic abrasive grains, such as a diamond abrasive 
grain, and SiC, CBN etc.) fixed to the peripheral surface of wires (piano wire, stainless 
steel line, etc.). and the thing for which coolant liquid is supplied to a wire train from a 
nozzle by the cutting section upstream of the ingot forced on the wire train, and the 
cutting section is cooled while making it run the wire train — an ingot ~ many ~ it is 
equipment cut to several wafers. 

[0003] For example, as a conventional wire saw, there are a publication-number 1-No. 
316162 official report and a U.S. Pat. No. 5201305 number. These wire saws cut a 
workpiece-ed by supplying the working liquid which made the abrasive grain the shape 
of a slurry from a nozzle to the cutting section of a workpiece-ed while carrying out the 
pressure welding of the workpiece-ed from the upper part of a wire train to a lower part. 
Furthermore, while collecting the working liquid which prepares processing liquid pool 
**** under the wire train, and is supplied from a nozzle, he is trying to immerse the 
cutting termination part of a workpiece-ed in processing liquid pool Moreover, 
although the cutting process within a working liquid supply tub is also proposed by the 
conventional technique of a publication-number 1-No. 316162 official report, while 
working liquid can be enough supplied to the cut section in this case, the workability of 
the volume credit to the groove roller of a wire, the set to the processing location of a 
workpiece-ed, etc. is checked, and also it is indicated as a fault that the cut wafer 
becomes easy to incline. 

[0004] By the way, the wire saw had the bonded abrasive wire saw of the following two 
types from the formation method of the wire train. One is the wire saw of the type which 
winds around two or more groove rollers almost the wire with bonded abrasive which 
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runs between the wire reelS^ a pair, and forms a wire train^lmd it is made for a wire 
train to run by synchronizing the motor connected with the wire reel and groove roller of 
a pair, and driving. 

[0005] Other one is the wire saw of the type which lays [ firmly ] across two or more 
groove rollers two or more endless wires with bonded abrasive formed in the shape of 
endless at fixed spacing, and forms a wire train, and it is made for a wire train to run by 
driving the motor connected with the groove roller, the above ~ also in which wire saw, 
cutting capacity can rise, so that the linear velocity of a wire is raised and high-speed 
transit of a wire train is performed, and an ingot can be started efficiently. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Since it was made for coolant liquid to adhere certainly 
according to this invention as explained above even if it made the wire train carry out 
high-speed transit, as it was made to run a wire train in the coolant liquid overflowed 
from a coolant cistern, coolant liquid can be certainly supplied to the cutting section of an 
ingot and a wire train. 

[0030] Therefore, since the lack of cooling of the cutting section is not caused even if it 
carries out high-speed operation of the wire train, a wafer with a high precision can be cut 
efficiently. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when the linear velocity of a wire is 
raised from a nozzle to about 2000m/minute like the conventional wire saw equipment 
mentioned above in the case of the method which supplies coolant liquid to a wire train 
and high-speed transit of the wire train is carried out, since the supplied codlant liquid 
will be soon flown in a wire train and it does not adhere to a wire, there is a problem that 
the cooling nature of the cutting section worsens. 

[0007] For this reason, even if it raises the linear velocity of a wire, it has been a big 
technical problem when performing high-speed operation of a wire saw to develop the 
technique of making coolant liquid adhering to a wire certainly. This invention was made 
in view of such a situation, and even if it raises the linear velocity of a wire and carries 
out high-speed transit of the wire train, it aims at offering the bonded abrasive wire saw 
which can make coolant liquid adhere to a wire train certainly. 

[Translation done.] 
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MEANS 

[Means for Solving the Problem] This invention by winding a wire around two or more . 
groove rollers almost, and pressing a workpiece, supplying coolant liquid to the wire train 
which forms and runs a wire train, in order to attain said purpose In the wire saw with 
bonded abrasive cut to several wafers at coincidence this workpiece ~ many -- The 
coolant cistern which stores coolant liquid after it was arranged in the wire train bottom 
which cuts said ingot and the top-face clear aperture has approached said wire train, A 
coolant liquid supply means to carry out continuation supply of the coolant liquid at said 
coolant cistern, and to make coolant liquid overflow from said top-face clear aperture, 
since — it changes and is characterized by supplying coolant liquid to said wire train by 
making it run said wire train in the liquid of the coolant liquid overflowed from said 
coolant cistern. 

[0009] Even if it raises the linear velocity of a wire and carries out high-speed transit of 
the wire train, coolant liquid can be made to adhere to a wire train certainly, since it is 
made to run a wire train in the liquid of the coolant liquid overflowed from a coolant 
cistern according to this invention. 
[0010] 

[Embodiment of the Invention] It explains in full detail about the gestalt of operation of 
the bonded abrasive wire saw which starts this invention according to an accompanying 
drawing below. Drawin g 1 is a sectional view explaining the gestalt of operation of the 
bonded abrasive wire saw concerning this invention. With the gestalt of this operation, 
the example of the bonded abrasive wire saw of the endless type which lays [ firmly ] an 
endless wire with bonded abrasive across three groove rollers at fixed spacing, and forms 
a wire train explains. 

[0011] As shown in drawing 1 , the bonded abrasive wire saw 10 mainly consists of a 
cutting unit 14 which cuts an ingot 12, and a work-piece delivery unit 16 which gives 
delivery to an ingot 12. First, the spindle unit which is not illustrated in each top-most- 
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vertices location of an inv triangle is arranged, the cuttii^init 14 is supported by 
each spindle unit free [ rotation of the groove rollers 18A, 18B, and 18C ], respectively, 
and the wire train 22 is formed by winding the wire 20 with bonded abrasive around these 
groove rollers ISA, 18B, and 18C almost. 

[0012] Here, how to form this wire train 22 is explained. The respectively spiral slot is 
formed in the periphery of the groove rollers 18 A, 18B, and 18C, and the wire train 22 is 
formed by hanging the wire 20 with bonded abrasive along this slot. At this time, the wire 
20 with bonded abrasive is almost rolled towards another side one end (appearance side) 
in the one linear condition, i.e., the condition that both ends are not connected, from one 
side one end (close side) of the groove rollers 18 A, 18B, and 18C. 
[0013] Like the above, it lets out the wire 20 with bonded abrasive in which the wire train 
22 was formed, from the appearance side of the groove rollers 18A, 18B, and 18C, and it 
is almost wound around two or more guide idlers 24 and 24 ~. By being wound around 
this guide idler 24, the wire 20 with bonded abrasive is guided towards the close side of 
the groove rollers 18 A, 18B, and 18C from the appearance side of the groove rollers 18 A, 
18B, and 18C. And the wire 20 with bonded abrasive guided to the close side is 
connected by laser welding, resistance welding, etc. in both ends there, and is formed in 
the shape of endless. 

[0014] Thus, in the endless type bonded abrasive wire saw 10 of the gestalt of this 
operation, the wire train 22 is formed with endless-like a wire with bonded abrasive. In 
addition, the tension unit 26 for giving predetermined tension to the wire 20 with bonded 
abrasive is arranged in the wire transit way formed as mentioned above. This tension unit 
26 is installed between said guide idler 24 and 24, and consists of a fixed guide idler 28 
of a pair, and a tension roller 30 arranged between that fixed guide idler 28. The fixed 
guide idler 28 is supported free [ rotation ] on the frame which is not illustrated, and, on 
the other hand, a tension roller 30 is supported for the vertical direction in the guide-rail 
top which is not illustrated, enabling free sliding. 

[0015] And the tension wait 32 of a predetermined load is hung by the tension roller 30 
supported free [ this vertical movement ]. Said guide idler 24 and the wire 20 with 
bonded abrasive which runs between 24 are almost wound around a tension roller 30 
through the fixed guide idler 28, and, thereby, predetermined tension is given. 
[0016] Moreover, transit of the formed wire train 22 is performed like the above by 
rotating one groove roller 18A with a drive motor 38. The work-piece delivery unit 16 
mainly consists of a work-piece feed table 34 and a work-piece delivery device 36. And 
the work-piece feed table 34 on which it is equipped with the ingot 12 which is a 
workpiece above the wire train 22 is set up, and this work-piece feed table 34 carries out 
rise-and-fall migration perpendicularly to the wire train 22 according to the work-piece 
delivery device 36. 
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[0017] The work-piece deflWy device 36 has the base 38 pSpendicularly installed to the 
wire train 22, and this base 38 is being fixed to the body frame of the bonded abrasive 
wire saw which is not illustrated. And the guide rails 40 and 40 of a pair are laid by that 
front section, and said work-piece feed table 34 is supported for this guide-rail 40 top, 
enabling a free slide. 

[0018] Moreover, along with the guide rail 40, the screw rod 42 is supported by the front 
section of said base 38 free [ rotation ]. This screw rod 42 is connected with the work- 
piece delivery motor 44 installed in the crowning of said base 38, and rotates by driving 
this work-piece delivery motor 44. Here, the work-piece feed table 34 is connected with 
the nut member which was screwed in the screw rod 42 and which is not illustrated, by 
driving the work-piece delivery motor 44, slides a guide-rail 40 top according to an 
operation of the screw rod 42 and nut member, and carries out rise-and-fall migration. 
[0019] Said ingot 12 is attached in the lower part of this work-piece feed table 34 that 
goes up and down free [ attachment and detachment ] through a mounting beam 46. On 
the other hand, as shown in drawing 1 and drawing 2 , the box-like coolant cistern 52 
which stores coolant liquid 50 after the top-face clear aperture 48 has approached the 
wire train 22 is arranged in the wire train 22 bottom which cuts an ingot 12. In this 
coolant cistern 52, coolant liquid 50 is always supplied in a cistern 52 from the charging 
line 54 opened for free passage by that pars basilaris ossis occipitalis, and coolant liquid 
50 always overflows from the top-face clear aperture 48. And oil-level 50A of coolant 
liquid 50 rises from upper limit marginal 52A of the coolant cistern 52 by making coolant 
liquid 50 overflow from the top-face clear aperture 48. The physical relationship of the 
wire train 22 and the coolant cistern 52 is set up so that the wire train 22 may run the 
inside of this liquid that rose. In this case, even if upper liiriit marginal 52A of the coolant 
cistern 52 and the wire train 22 it runs should contact, the wire train 22 can be prevented 
from damaging by [ of the coolant cistern 52 ] forming the upper part at least by resin 
plate 52B (referring to drawing 3 ), such as plastic resin. 

[0020] Moreover, the coolant cistern 52 can hold the ingot 12 sent on the work-piece feed 
table 34 while being arranged just under the ingot 12 with which the work-piece feed 
table 34 mentioned above was equipped. The operation of the bonded abrasive wire saw 
of the gestalt of this constituted operation is as follows like the above. 
[0021] First, the ingot 12 which is a candidate for cutting is attached in the work-piece 
feed table 34 through a mounting beam 46. Next, a drive motor 38 is driven and high- 
speed transit of the wire train 22 is carried out by taking about other groove rollers 18B 
and 18C by carrying out the rotation drive of the groove roller 18 A. In addition, since the 
wire 20 with bonded abrasive is formed in the shape of endless in this case, a fixed transit 
way will be gone around. 

[0022] Next, the work-piece delivery motor 44 is driven, and the work-piece feed table 



http:;//www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/30/2004 



TWS PAGE BLANK OJSi^o) 



Page 4 of 5 

34 is turned to the wire traiftz, and is dropped to it. ConselPHntly, an ingot 12 is pressed 
against the wire train 22 which carries out high-speed transit, the ingot 12 pressed against 
the wire train 22 carries out grinding of the contact section with that wire train 22 to the 
bonded abrasive which fixed to the peripheral surface of the wire 20 with bonded 
abrasive - having - consequently — many — it is cut by several wafers. Since coolant 
liquid rises rather than upper limit marginal 52A of the coolant cistern 52 by making 
coolant liquid 50 overflow from the top-face clear aperture 48 of the coolant cistern 52 
during this cutting, high-speed transit of the wire train 22 is carried out into that liquid 
that rose. Even if it raises the linear velocity of the wire 20 with bonded abrasive and 
carries out high-speed transit of the wire train 22 by this, coolant liquid 50 can be made to 
adhere to the wire train 22 certainly. 

[0023] In this case, as shown in drawing 3 , while air is supplied from the source 58 of air 
supply and said air passes an adjustment means 57 by which an external signal or hand 
control adjusts either [ at least ] a pressure or a flow rate At least one aeration equipment 
56 which carries out aeration of the air is formed into coolant liquid 50 at the pars 
basilaris ossis occipitalis in the coolant cistern 52, and it may be made to enlarge climax 
of oil-level 50 A in the coolant cistern 52 according to an airlift operation of said air 
which blew off from said aeration equipment. The smaller one of the magnitude of the air 
which carries out aeration is good. Thereby, compared with the case of only overflow, the 
distance of the wire train 22 and the top-face clear aperture 48 of the coolant cistern 52 
can be detached. Furthermore, while the cutting waste which remains in the cutting 
section of an ingot 12 by carrying out aeration of the air into coolant liquid 50 is 
removable with air, a wire can also be washed with air. 

[0024] Moreover, it is good to make the height of 2 side-face 52E parallel to the transit 
direction of the wire train 22 higher than the height of 2 side-face 52D which intersects 
perpendicularly with a wire train among four side faces of the coolant cistern 52 so that 
oil-level 50A may tend to rise and may become (refer to drawing 2 ). Thus, since it was 
made to make coolant liquid 50 adhere to the wire train 22 certainly according to this 
invention as it was made to run the wire train 22 in the coolant liquid 50 overflowed from 
the coolant cistern 52, coolant liquid 50 can be certainly supplied to the cutting section of 
an ingot 12 and the wire train 22. Therefore, since coolant liquid 50 is not soon flown in 
the wire train 22 which carries out high-speed transit like before which supplies coolant 
liquid 50 to the wire train 22 from a nozzle, even if it carries out high-speed operation of 
the wire train 22, the lack of cooling of the cutting section is not caused. 
[0025] In addition, although the gestalt of this operation explained by an ingot 12 being 
contained in the coolant cistern 52, the coolant cistern 52 is arranged to the cutting 
upstream of an ingot 12, and you may make it coolant liquid 50 overflow from the top- 
face clear aperture 48 of the coolant cistern 52, as it is not limited to this and shown in 
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drawin g 4 and drawing 5 .^lu may use together carrying dlReration of the air into 
Hquid also in this case. Moreover, the same coolant cistern 52 also as the cutting 
downstream of an ingot 12 may be arranged. 

[0026] Moreover, by rising coolant oil-level 50A in the coolant cistern 52 shows the 
gestalt of other operations for supplying coolant liquid 50 to the cutting section of an 
ingot 12 and the wire train 22 certainly to drawin g 6 . In the example shown in drawin g 
6 , the screw equipment 60 made to generate the upward stream 61 for. rising oil-level 
50A was formed in the interior of the coolant cistern 52. Screw equipment 60 consists of 
motors 64 which are the power for generating the upward stream 61 by rotating a wing 62 
and said wing 62. If a wing 62 is rotated within the coolant cistern 52 while cutting an 
ingot 12, as shown in drawin g 6 , oil-level 50 A will rise, and coolant liquid 50 will be 
certainly supplied to the cutting section of an ingot 12 and the wire train 22. 
[0027] Furthermore, as shown in drawing 6 , a nozzle 66 is connected to the coolant 
charging line 54, it may be made to generate the stream 68 for rising oil-level 50A, and 
even if it makes oil-level 50A generate a wave with the **** equipment which is not 
illustrated, the purpose of this invention is attained. Moreover, with the gestalt of this 
operation, although the example of an endless type bonded abrasive wire saw explained, 
it is not limited to this and can also apply to the wire saw of the type which winds around 
two or more groove rollers almost the wire with bonded abrasive which runs between the 
wire reels of a pair, and forms a wire train. 

[0028] Moreover, although the example of three groove rollers explained with the gestalt 
of this operation, what is necessary is just the number which does not limit to this number 
and can fomi a wire train. Moreover, although the gestalt of this operation did not show 
especially the container that receives the coolant liquid made to overflow from the 
coolant cistern 52, a drain pan may be prepared in the coolant cistern 52 bottom, and 
coolant liquid may be collected, for example. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The block diagram explaining the configuration of an endless type bonded 
abrasive wire saw 

[Drawing 21 The perspective view explaining the coolant cistern of a bonded abrasive 
wire saw 

[Drawing 31 The sectional view at the time of forming aeration equipment in a coolant 
cistern 

[Drawing 41 The perspective view when forming a coolant cistern in the cutting upstream 
of an ingot 

[Drawing 51 The side elevation when forming a coolant cistern in the cutting upstream of 
an ingot 

[Drawing 61 The side elevation when preparing screw equipment and a nozzle in a 

coolant cistern 

[Description of Notations] 

10 -- Bonded abrasive wire saw 

12 -- Ingot 

14 - Cutting unit 

16 — Work-piece delivery unit 

18A, 18B, 18C -- Groove roller 

20 ~ Wire with bonded abrasive 

22 - Wire train 

26 — Tension unit 

48 — Top-face clear aperture of a coolant cistern 
50 - Coolant liquid 

50A ~ Coolant oil level in a coolant cistern 
52 ~ Coolant cistern 
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54 — Charging line 
60 ~ Screw equipment 



[Translation done.] 
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DRAWINGS 



[Drawing 11 



10 




[Drawing 41 
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[Drawing 31 
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[Drawing 51 



50A 48 
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[Drawing 61 
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